Comparison of the cytoskeleton fractions of rat red blood cells prepared with non-ionic detergents.
The characteristics of cytoskeleton fractions prepared from rat red cell ghosts with four non-ionic detergents were studied. One percent (w/v) solutions of Triton X-100, Emulgen 911, MEGA-9 (nonanoyl-N-methylglucamide), and octylglucoside solubilized 78, 68, 80, and 92% of the ghost phospholipid, while they solubilized 82, 78, 72, and 62% of the ghost band 3, a transmembrane protein, respectively. There was no correlation between the solubilization percentages of phospholipid and band 3. Phospholipids retained in cytoskeleton fractions were shown to exist as blebs on the surface by electron microscopic observation. The cytoskeleton fraction prepared with octylglucoside retained about two-fold more band 3 than that with Triton X-100 (Triton shells). However, cytoskeleton fractions prepared from p-chloromercuribenzoate-treated ghosts with the two detergents retained almost equal amounts of band 3, less than 5% of that in the ghosts. Under this condition, most of band 2.1, a protein linking band 3 to the spectrin-actin network, was released from the cytoskeleton fractions. The band 3 solubilized with octylglucoside sedimented faster in a linear sucrose gradient and had a larger Stokes' radius than that with Triton X-100, which is known to exist as dimer. These results strongly suggest that octylglucoside does not disturb the association of tetrameric band 3 with the spectrin-actin network, while Triton X-100 dissociates tetrameric band 3 to the dimer, resulting in the difference in the amount of band 3 retained in cytoskeleton fractions. In conclusion, octylglucoside can produce a more native cytoskeleton fraction of red cell membranes than Triton shells.